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Study on the Properties of Mo Coating Prepared by High Velocity Arc Spraying
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ABSTRACT : Objective To study the comprehensive properties of Mo coating prepared by high velocity arc spraying, so as to pro-
vide some referential value for Mo coating preparation technology. Methods The Mo coatings were prepared on the surface of
45CrNiMoVA steel by the high velocity arc spraying device, tests include microstructure, components, microhardness, bonding-
strength were performed by SEM, XRD, micro-hardness test, electromechanical universal testing machine, and the fracture mecha-
nism was analyzed through the micro-structure of fracture surface. The lubricative tribological properties under different loads of

coating were tested by the CETR-3 multifunctional friction and wear testing machine. The friction properties and wear mechanism
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were characterized through the wear volume and worn surface. Results The Mo coating presented a certain amount of micro-pores

and low content of oxides, the bonding of coating and matrix is reliable without cracks and pores, the average microhardness is

416.3 HVO. 1, the average cohesive strength is 22.7 MPa. The tensile fracture surface showed brittle fracture companied with some

pits resulted by partial melted particles, and the wear volume were 1. 1x10” wm®, 4.4x10” pm® and 5.5x10” wm® when under the

load of 10 N, 30N and 50 N, respectively. Conclusion Mo coating can be successfully prepared by high velocity arc spraying, the

bonding mechanism of coating and matrix is mechanical joint. The lubricative wear test showed that wear volume was increased with

the rise of load, and the wear mechanism under different loadings was mainly adhesive wear.

KEY WORDS: Mo coating; high velocity arc spraying; micro-structure ; micro-hardness; cohesive strength; friction and wear

Mo J& 5t 5 i A 4 8, BA I8 R (2630 <€),
RO R VR T S e, DO okt ORG 45 , Td A7 i) | 2k S5
RAERE (I K R AR & S ORI T AL S bt Ao
drPERE. R Mo E Ay #AmE ik S5k} K JLmE R T4
PR, v LIk B FHERE M8 R RS RN A K R 7% %
A H 0 AR R TR IR MU A AL T TS ALK
T TSI R Z R Y

H A, PUBEER Mo ¥R J2 il 28 1.2 2k K Mt
WG BT wOR, LU EE T RO MR S 2 g
I35 5 X H PR B U T 45 1) Mo IR JZ PR REIHEAT T
TR 0A SRR H1 4 Mo WRIZRIRRSTE, E N
R ILA SCHRHRGE , [ MBI 5 4 E dAR A L, 7 K %]
A HLEIRIE I Mo AN X U AS [ iR 2 A PERE . Zai-
chowski 25 A T8 1 HIBEA Mo 182 5558 1§
U Mo U2 P TOWES R AR AL, 1% 2 J2 ) LAk ) 5 1 3
B/ T v 3 L BIE 4% ) Moo 9% J2 RN BRIk 2 | T LA
AT R A AOULAE . Naimi 48 AUV 78 7075-T6 4
B A FMAT MBS Mo & AR Z , MOWIE S 20t
R 8 s 6 245 T 75 Mo 78 2 B8R B T v Y 1
WA (BFLBREE 2 | 245 G0 B8 22 I B S
HBLRITE IS ; ILAN , Mo Uk J2 {8 3 0 6 ok Hh 57 27 4y B
QR (ER Y= L R

P SIS 2 R FH R IO Ab 4 i 22, R FE R 4 30
V855 A0 10 4 T A AR - W S 28 TR 3 0, DA TR Bl v
JRWMTZ, IR WR I T2 g 2 R
SR FH WO RS 1T K e PR AR SR TR AT
IR DT i BB iR 2, 5 H A A
SR FEAKH EL , oI U 1) O B T Ra e M 4r, & 0%
PELT MR, OF B BE & BRAENL R HLER A A 3l F ok
TR RGHITRA K, IR F 2 fb R B B ok i
B TR ST, SR R R IS U 1 o A
Mo U2, XU 2 OO 0 | 08 R B | 45 4 i
K EERR R RESEAT T WF5T, UM 40 R IR Mo IR
Rl T 2Rt~ E%,

1.1 BE& Mo &2

PEH 2.0 mm B Mo 22 (b at Rid 8 HBH A R
OSEVAETS) AR R, A =99.95% , FEIRM R A
$25.4 mmx10 mm A 45CeNiMoVA 9, B A L 58
e R T B AR A, AR BRI . 860 ~
880 C VK ,420 ~440 C [al Kk, HALZE Ry (LU R
IH03t) M. C 5.66% ,Ni 1.33% ,Cr 1. 04% , Mo
6.14% ,Mn 1.55% ,Si 0.66% , Fe 84.02% , Ji2¥k
AEUNF :0, =1530 MPa, o =1460 MPa,6=13% ,akv=
48.8 J/em® A 443HB 0 =47% .,

SRR 5R 45 2205 05 , 1 24 BAFERI & 47 s
WORELAL , P R R R 75V Uk, T SR QD10-D-
400 3 i I PR i A (b R S T i WU AL
FRA R AT bR IR 2 B B #E 0. 4 mm /2
fio AR H e & QD8-S Ak 22 |, HA#
PRI MeRefe IR 5K R G — R ERES, B
TRIBER 2800 WA FE S 150 mm, HLJE 35 V, HLH
180 A, SAKJE 77 0.65 MPa, %223 % 4 m/min,

1.2 kA =*

% H Nova NonoSEMS50 37 & St A3 L B T I )2 46
T B 8K T A R T B AT R AE L TR )2 A R T R
Genesis ) X STERRETSL , IIr A R I A 7 A AR i
LA T BRI THEE I

KA GB/T 8642—2002( MR HihiZh & omEEm
WY R A ES P vk 2 5 3R 45 5o i
REEFRIE ] 7 B, PR b iR 5 X (8 7 X Al 32, F
120 C PR 3 h #EA7T LA HE, SR H] CMT4304 f4HL
Pl f 7 07 RE S AL E AT B 2k % 0. 05
N/s, B3 A B FH410E

1] MICROMET-6030 %4 5 AR B2 A 2 18 )2 5



<34 x® oW AR

2015 4 06 H

S ) BMAE R | 2 AT 100 g, An#R At E] 10 s, B 10 4>
AT B e ) S 24

K H CETR-3 74 Z 1) fiig JB8 482 s 0 3 95 ML i 4 7 70
WA T IR T S0 00, WS IR A R A 2, ]
PR ¢4 mm (9480 A 48 /NER i T v i S
R R A SRZE LT T L, HAh R 38 4 1
B A% 10 Hz, 2477 10,30,50 N, BE4E ] 30 min, L
WATHE 4 mm, SCEOHT, W2 R HWEMEE Ra<
0.8 wm, DAlESRAAREH R 520 . SR VK-9700K #!
3D OGRS FE = 4RI S5 0 A5 2 e B, B 3
Y -2

2 FERE5{TE
2.1 BREWMUFIRKER

K1 iRIEREES, WE 1a Pos, RJE R
REPRE AR | TTREA 73 DAy by~ A8 RlORE 55 122 T B FY)
RELRE DX (A ) 58 4 8 Rk, 348 o il 8 Jis 1 I D'
X(B) o RS DR S A UL, 0 ok 78 2 V8
AT AE 58 A RlORE 1l FE LR 1 ] B A B R, (HL2
TR D KT [ BRAR IR AT A, BB W, DL
b, ST XA R R v, DL 58 42 06 RiloRE 1 g 8 1
7 R RO 2080 AR S B9 ORIRT R R

SN 100um |

b alS AR BHR

3 % S

¢ alAHAYBIX S8k

Kl1 Mo IRJz=4kH SEM JEH
Fig. 1 Surface SEM micrograph of Mo coating: a) entirety; b)
enlargement of area A in fig. la; ¢) enlargement of area B

in fig. la
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Fig.7 Friction coefficient curves of Mo coating under different
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